Abstract We describe a rare entity, superficial siderosis of the central nervous system, due to multiple small episodes of subarachnoid haemorrhage from any source. Nonspecific neurological findings are associated with deposition of ironcontaining pigments in the leptomeninges and superficial layers of the cortex. T2-weighted magnetic resonance imaging demonstrates characteristic low signal in the meninges.
Introduction
Superficial siderosis in the central nervous system, a rare entity, was first recognised at autopsy in the early 1940s [1] . It is so rare that it is probably not familiar to most radiologists. Its aetiology is generally multiple small episodes of subarachnoid haemorrhage from any source [2, 3] , with intra-and extracellular deposition of haemosiderin in the leptomeninges, subpial tissue, spinal cord, and cranial nerves [2, [4] [5] [6] [7] . The clinical picture is quite variable, including many neurological symptoms and signs. We describe a patient with symptoms and signs and cerebrospinal fluid (CSF) and MRI findings consistent with superficial siderosis.
Case report
A 63-year-old man presented with a 2-year history of ataxia, difficulty in walking, weakness and clumsiness of the legs. Patellar and Achilles tendon reflexes were exaggerated. Vibration sensation was absent on the whole lower trunk and there were other deficits in sensation. The EMG was slightly pathological in the left leg. The CSF was xanthochromic with elevated protein levels (total 1445 g/l, albumin 915 g, IgG 134 g). Myelography revealed slight disc protrusions at the C6/7 and L4/5 levels. The CSF space was patent and the spinal cord was normal. Spinal MRI of the cervical and thoracic areas was performed on a 1 T superconducting imager. T2-weighted sagittal images were obtained, together with T1-weighted sagittal images before and after Gd-DTPA 15 ml intravenously. Axial FLASH images (flip angle 20 ~ TR 500 TE 18 ms) were also obtained from C2 to T1. On T2-weighted images, a low signal intensity rim was seen to the spinal cord and medulla oblongata (Fig. 1) . This was thought at first to be an artefact, but a second examination 10 weeks later showed no change. There was no abnotanal meningeal enhancement. The patient's condition remained stable during a 5-month follow-up. The reason for the superficial siderosis in this case, i.e. for recurrent bleeding, is unknown. The patient had used no regular medication. Cerebral CT, performed earlier, had been normal.
Discussion
The clinical findings in superficial siderosis are not specific. They frequently include cerebellar ataxia, nerve deafness, long tract signs, dementia, anosmia, bladder dysfunction and other signs of spinal cord involvement [5, 6, [8] [9] [10] . The CSF is xanthochromic, with a high protein concentration [5, 6] . The aetiology is generally accepted to consist of repeated episodes of subarachnoid haemorrhage [2, 5, 8] . The source of bleeding has been identified in only about half of autopsies [2] . Anticoagulant-related subarachnoid haemorrhage is rare [11, 12] . Trauma, tumours and vascular malformations may sometimes be the source of bleeding [12] [13] [14] .
Noninvasive antemortem diagnosis of superficial siderosis has been virtually impossible in the past. MRI can be quite specific, showing a low intensity rim to the central nervous system [12, 13] , due to haemosiderin released from lysed red cells. CT may reveal meningeal Fig. 1 Low signal in the meninges is seen in sagittal T2-weighted image of the cervical spinal cord, medulla and pons (a) and the thoracic cord (b), and in an axial gradient-echo image of the cervical cord (e). This distribution of peripheral low signal is characteristic of superficial siderosis enhancement but quite nonspecific [14] . Cerebeltar atrophy and a slightly high-density rim around the brain stem have also been described [10] .
Grossly, superficial siderosis appears as a diffuse yellow to brown or orange discoloration of the surface of the spinal cord, medulla, pons, anterior third of the cerebellum and around the basal cisterns. Subependymal deposits of haemosiderin m a y be observed when there is intraventricular bleeding [2, 6] . The proximal segments of the cranial nerves are pigmented. Microscopic examination of the leptomeninges shows fibrosis and accumulations of haemosiderin-filled macrophages and fibroblasts. Tissue destruction is generally not extensive in the cerebral cortex, but the cerebellum and spinal cord usually show significant gliosis, demyelination, and destruction of the superficial fibres [15] ..There is intraand extracellular deposition of haemosiderin in the leptomeninges, the subpial tissue of the brain and the spinal cord, the lining of the ventricular system and the epithelium of the choroid plexus [2] . The second, fifth, seventh, and eighth cranial nerves are particularly involved. Changes typical of superficial siderosis have been reproduced by subarachnoid injections of ironcontaining substances in dogs [16] and in cats [17] .
